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nlion;H n n, r9 - y " US ;- n9 Pr °u be for L COSmetic d «P"°«on - has optical fibre 
aligned at junction where hair emerges from skin so that liaht 
pulses reach papilla via oil film present ■ T 

CAROL BLOCK LTD 28.06.74-CA-203687 
(31.10.78) A61b-17A61n-05/06 
Probe for use in photoepilation appts. has a housing with 
one end connected to a source of high energy light from a 

gaseous discharge lamp and having 
an optical fibre for transmitting 
light to the free end. The fibre has 
the axial face at the connected end' 
flush with the housing, and with the 
axial face of the fibre exposed at 
the other end. 

The exposed end is between a 
location flush with the free end and 
a location outwardly spaced from the 
• free end a distance no greater than 
the distance required to permit the 
hair f ollicle to be touched by the 
free end yet remain exterior of the 
entrance to the hair follicle. The 
fibre is .supported by the housing at 
both ends of the fibre and the hous- 
ing having an outer configuration 
including a taper at the free end. 

28. 6. 74 as 203687 (24npQ2M 




Ths invention herein is concerned- with the field of 
cosmetics known as depilation and is specifically 
directed to an improved method for hair removal and 
improved apparatus for achieving the same. 

There are several, methods which are generally used 
for removal of hair ; or depiction including ^he use of 
short wave electrical energy, thermolysis, galvanic 
action and combinations thereof . ..Kll of these methods 
involve pain and discomfort for the patron. Various 
types of apparatus are used which are cumbersome and 
■ expensive. Efforts to utilize laser energy have.been 
. abandoned because of the pain and discomfort involved 
but also because of the danger to the patron. 

in recent years one prior art method- and- apparatus 
utilized a method which is called photoepiiation because 
the principle consisted of removing hair by means of 
photoenergy. The vascular papilla of the hair body was 
. subjected to flashes of light from a xenon, gaseous discharge 
lamp by leading the. light through a ^ fiber-optical conduit 
into the hair follicle, down the follicle and to the 
vascular bed of the hair body. This would destroy the 
hemoglobin in the vascular bed by coagulation. When the 

vessels of the papilla were thus coagulated the hair 
body was in effect rendered lifeless and its bond with, 
the papilla was so weakened that the hair body, could be 
• pulled out of its follicle, without pain or discomfort. 
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The concept of this method was good but the manner in 
which it was utilized suffered from disadvantages which 
eventually led to a discarding of the method. The 
apparatus was deemed useless for any other purpose and 
was thus abandoned by those who owned the same. These 
disadvantages are explained hereinafter - 

In the photoepilation method using xenon light 
energy as practiced heretofore, the polished end of a 
fine optical fiber carrying the light energy had to be 
inserted into the follicle of a hair body. This was 
painful and annoying. The degree of pain and annoyance 
depended to some extent upon the location of the follicle 
and the thic&iess of the hair body as well as. the 
firmness with which it was rooted, it was believed at 
the time of use of this method that it was desirable to " 
get the free end of the fiber as close as possible to the 
papilla and hence the operator tried to push the fiber 
down into the patron's follicle as far as it could be 
comfortably tolerated. ' 

The procedure followed was to insert the fiber and 
apply a few flashes of light, remove the fiber, apply 
tension to the hair to see if it would release and to 
reinsert the fiber and repeat if the hair could not 
easily be withdrawn. This was not- only painful but often 
resulted in scratching or even piercing of the interior 
vail of the hair follicle because the operator could not 
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see where the leading free end. of the fiber was going - 
The axial end ' face would nonnaLly be cjuite sharp around . 
the edges because the axial end of the fiber itself is 
best highly polished to transmit, the maximum of light and 
5 because the cylindrical surf ace of the fiber was 

protected by a sheath' of: stainless- steel metal. Patrons ' 
tolerances to the discomfort often dictated the depth of 
penetration. 

The fact that the fiber had to be inserted into the 
10 sfcin of the patron meant that the fiber end and housing 

in which it-was mounted had to be. sterilized which. was not 
readily capable of being effected- As a result, 
infections could and did result. Partner, regulatory 
bodies concerned with public, health were concerned . and 

0 

15 problems of licensing and control become involved. , 

The apparatus of the -type that was used with the 
prior art of phot ©epilation described, included a probe 
which was a small . cylindrical steel member ; secured to a 
. flexible cable, that led the light .energy from the source 
20 to the cable end. The probe had a- single glass fiber 

encased in a protective steel -sheath disposed in the 
center of the probe coaxial with the exterior of the 
cylindrical member. One end of the fiber was arranged 
' flush with the end of the probe that was secured to the 
25 cable and the. probe end was threaded into a connector or 

fitting that coupled the light energy from a light- 
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protective sheath x>n fche prior apparatus was limited to 
about .007 inch. Anything larger would result in great 
pain or even the improbability that it could be inserted. 

As can be understood,;, the amount of light energy 
which , can be transmitted by an optical f iber that is 
about .004 inch in diameter (allowing >• about . 003 inch for 
the thickness of the sheath material on opposite sides of 
the actual optical fiber) is not very great. Even • 
assuming that the method of the prior art described can 
be used, the. time required for ^coagulating the papillary 
tissues is certainly substantially less than it would be 
if the optical fiber could.be doubled or even tripled in 
size, This would be impossible, of course, because no 
such fiber sheathed in steel could be inserted into a 
normal hair follicle. 

Another disadvantage of the prior art method and 
apparatus was the fact that sin ce- ; the protruding end: of 
the sheathed fiber had tp he so long andl s"0 thin it was 
subjected to breakage. ,These so-called "needles tt were 
very expensive and the breaking off.* of a protruding end 
.rendered them, useless in accordance, with, the prior, .method, 

•The invention, is based upon a discovery that gives 
rise to an important series of advantages* The .discovery 
is that if the axial end of the, optical fiber is placed 
immediately adjacent the entrance to a hair follicle with 
out inserting the same within the follicle, there^ is a 
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substantial amount of the photoenergy that will enter the 
follicle and pass down to the papilla and coagulate the 
same. The amount . of energy thus transmitted is so great 
that the apparatus of the prior art can be used in 
practicing this method. The same "needle" with its 
protruding sheathed fiber is placed on the sTcin-of the 
patron with the axial end face located at the entrance to 
the hair follicle and the xenon lamp is flashed several 
times. The hair is pulled and if it does not immediately 
give way, the follicle entrance is flashed several more 
times. There is no pain or discomfort connected with 
this method because the follicle is not entered. If the 
first, group of flashes is insufficient the patron does 
not have to suffer the removal and reentry of the fiber 
end as in the prior method. 

The advantage which is inherent in using even the 
prior apparatus to perform the method is only one 
benefit which flows therefrom. r?he other benefits are 
concerned with the apparatus of the invention. Since the 
fiber does not have to enter the follicle -it can be made 
much thicker than the prior art fiber. Fiber and sheath 
combinations as* thick as .015 inch can now be used. These 
do hot have to protrude from their probe housing as far ' 
as the prior art devices and hence are robust and long- 
lasting. They are not subject to lateral stress because 
they are never inserted into the skin. They conduct 
substantially more photoenergy than the X)07 inch fibers 
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flush with the free end an* a location outwardly spaced' 
from the free end a distance no greater than the distance 
retired to pern.it the hair follicle to be touched by the " 
free end yet remain exterior of the entrance to the hair 
follicle. The fiber is supported by the housing at both ■ " 
ends of the fiber and the housing has an outer configuration, 
including a taper at the free end. 

The exact manner in which the photoenergy is 
transmitted to the papilla from the entrance thereof . 
is not precisely understood but is believed to occur on 
account of the natural oils in the follicle which 
transmit light. On this account the method of the 
invention was originally practiced by applying mineral 
oil to the skin at the follicle entrance and attempting 
to work it into the follicle. Later it was learned that 
this is not necessary. 

It will be appreciated that the tissue which is 
devoid -of pi^t will „6t absorb the photoenergy and 
hence the outer surface of the skin in the vicinity of the . • 
follicle entrance will not be substantially affected, nor 
will the inner lining of the follicle, instead the 
light energy will most strongly affect the hemoglobin in 
the papilla where the vessels nourishing ^ ^ ^ 
located. T his, then is where the coagulation takes place. 

» the description which follows there are described : 
Preferred embodiments, but only by way of example . from 
an examination of which the method of the invention and 
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the apparatus for practicing the same will.be 
understood. Advantages ana benefits not specifically 
mentioned will become apparent to those skilled in the 
art to which the invention pertains from a study thereof. 

in the drawing which accompanies this specification: 

Figure l ^-is. a sectional view on a greatly -enlarged 
scale through the skin of a subject having photcfciiation 
performed on a hair papilla and showing the method 
practiced according to the invention, with a fragment of 
a probe depicted in use; 

Figure 2 is an enlarged mediam sectional view of the 
.probe of the invention; 

Figure 2 A is a fragmentary sectional view on a 
larger scale illustrating the sheathed optical fiber;. 

Figure 2b is a. fragmentary sectional view through 
the outer end of a probe of modified form showing the 
manner of using the same to practice the method of the 
invention; 

Figure 3 is a side elevational view; partially 
broken away, .illustrating,. the probe of the prior art; and 

Figure 4 is a side elevational view of another ' 
modified form of the, probe of the invention. 

As explained above the improvement over the prior 
art resides in the construction of the. probe and in the 
manner of using the probe. \ 

initially it should be clear that the method of 
the invention can be practiced using, the probe of the 
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prior art but will give better results if used with the 
probe of the invention. The reason simply is that the 
prior art fibers are required to be so much thinner 
than the fibers of the invention can be and hence 
cannot transmit as much photbenergy per flash of the 
xenon lamp. 

In Figure 1 there is illustrated on a greatly 
exaggerated scale a sectional view through the skin of a 
subject that is having the photoepilation process of the 
invention performed in order to remove hair bodies, m 
this instance a section is taken through a hair body or 
shaft 10 and its hair follicle 12 , there being a probe 14 
applied in the manner taught by the invention to effect 
epilation. 

The detma of the subject is designated 16 and the 
epidermis 18 covers the same with an entrance 20 to the 
follicle 12 opening at 20 to the outer surface of the ' 
epidermis 18. The inner wall of the follicle 12 has a * 
layer equivalent to the epidermis 18 that comprises a 
lining 22. The shaft 10 terminates at its inner end in a 
bulbous portion which may be termed the root 24, the 
follicle 12 and lining 22 conforming "in configuration to 
the root 24. At the bottom of the follicle 12 there is an 
upwardly protruding papilla 26 which enters a portion of 
the root and contains a vascular network fed by an 
arterial vessel 28. 
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Th6 hair . sh^t. 10 ; and root^4 are sW rather 

loosely , disposed within the follies 12... but this 
illustration is -only to explain the invention, m 
. .actuality the -spacing, -is , small between, the hair body ..and 
> lining 22*ut there is sufficient .spacing for the, efficacy 

of the. method which nwill: be> described . 

At 30 are shown so-called fat glands ^n the derma • 
which communicate, with the follicle 12 by way of the 
ducts 32, these supplying the so-called natural oils that 
lubricate- and give tone to hair. The space between the. 
hair body 10 and the lining 22 is normally filled with 
some of the Wicant which is .exuded by the fat glands 30. 

The prior art .probe 34 of. figure 3 ^constructed 
as a hollow cylindrical housing. 36 .with : a central 
sheathed optical fiber-38 passing! through the same ' . • 
coaxialiy Of the .housing 36, held in, place at the- conical 
tip 40^ by means' of an annular plastic plug 42 and- having 
a protruding, portion 44 . m use. the upper screw- 
• ******** **** 46 of the probe, is screwed into the socket / 
: 48 (Figure 2 ) of a fitting 50 that is, connected to a V 

bundle of light transmitting optical fibers, or a single. 
. -flexible fiber, the light -transmitting, means being shown ' 
at 52, .The. optical fiber or fibers 52 are sheathed, in a ' 

/ steel conduit- 54 which .in. turn is protected by a 
25 relatively elastic plastic coating 56. Wsteel conduit 

54 is swaged into the fitting 50 as shown at 58 and the 
coating 56 sealed at 60 tote l igui a tight . The free 
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end 62 of the optical fiber bund! 

Ml . „ ° r Sin ^ fiber 52 is 

polished for ma3djn • « 

smal . , ^^"ivity and enters a 

-*U annular chafer 64 formed in the 

„„ , • ' he u PP er Part of the 

-ocket 48 above the end 66 of the h „ 

iB of ^e head 46. The head 46 

*" SCreWed *» ^ace with an eleastom • 

the Same from the uppers * r ^ " spacing 

uppermost, end of the socket 48 in n „ 
to for™ ki. 111 °rder 

. ° ^ the chafer 64 while serine th. 

e&-.ingr the eonnectbn ' 
Ihe sheathed op tical fiipr H . 

t . • • r 38 ° f ^ probe 34 and 

that of the probe i 4 are identical in 
• hen „ 1 " co «st«ction and 

hence designated by the same ' ■ 

nUmeral 38 ' ^ey are not of 
^ sa^e thickness necessarily. There fa a 
- * Tnere is a central. 

" Sln9le ? la « or other optically - 

optically transmissive fiber 7 0 

• and an outer sheath. 72 of steel th e v 

• . Stee1 ' the combined article 

hexng somewhat resili^t and bendebl. • 

. ^ndable since its overall 

— » . tyPieaUv h , 5 bem _ 00 , ^ to 

sheathed fib er 3B nf . 

er 38 of the inveatioa is preferably larger 

because of the different method of use. fn pr . ot J . 
- — — ^^^.^ 

will h "P to at _ 015 

be even .ore effective. 

is r: 5h " thea 3s ~- - — 

When the probe 14 or u ,v 

° r 34 " ^sembled to the fitting 
50, the fitting 50 is « . 

f x«t xnverted to form .a cup and a 
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,_ tity of ^ w other stable Qii is 

into the c hainber 64 . ThuSr When finaiiy asfierabied . f 
the free end 62 . of ..the light tran**,- • 

*». «w 70 a» «_ tely ^ ^ 
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^ » »ith it , root » „ y b . e Mil , pauea 

out ana will never re-grow. 
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The basic theory of the method as described is 

practical and effective, but the disadvantages of being 

required to insert the protruding portion 44 into the 

follicle have been mentioned. They include breakage with 

5 accompanying expensive discard of the probe? danger of 

infection; and discomfort of the subject. Although shown 

proportionately larger, the protruding end 44 in the 

prior art probe is of the order of ^ to 1 inch in 

16 4 

length. The operator attempts to insert it as far as 
10 possible using a magnifying glass to find the entrance. 
Scratching of the lining 22 was common. 

The probe 14 of the invention is especially 
intended for use with the method of the invention, it is 
possible to use the probe 34 in practicing the invention 
but not without some difficulty. 

I have discovered that the light energy is capable 
• of being transmitted the entire length of the follicle 12 
and that sufficient energy will reach the papilla to 
effect destruction of the vessels therein. This is true 
20 even using the prior art device 34. Accordingly, i apply 
the free end of the sheathed fiber 38 to the entrance 20 
depending on the natural oily material therein, this 
being shown at 75. Such natural oils are exuded by the 
■ fat glands 30 through the ducts 32 and will suffice to 
25 . transmit the light energy. For added effectiveness I may 

bathe the epidermis 18 in a low viscosity mineral oil 
- and rub the site of the opening 20 to work the oil down 

into the follicle 12 but I have found that this is not 
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necessary in most cases. ^ . 

The probe is applied as;; shown in Figure^ i, the 
construction of jfehe probe preferably" feeing such that 
there is a long shallow tapered body 76 which comes to a 
5 fine tip 78- The sheathed fiber 38 is mounted: in the 
same manner as . it is in the probe 3 4- , except that it 
terminates . in the tip 78, either with or without a 
plastic plug like 42 and its polished axial end face is 
flush with the : tip end as shown at .80.' The end 80 is 
*° located right at the entrance to the opening 20 without 
entering the follicle, and eyen without the need for 
touching any part of : "the subject. It is preferably laid 
into contact with the upper surface of the skin at the 
entrance 20 in contact with oily material 75 in the 
i5 follicle 12. It will, be appreciated .that it is 

practically impossible to hold the probe end a couple of 
thousandths of an inch from the- entrance 20 during; use - 
hence , touching the skin is the .practical . way- of 
accomplishing this . . 
20 Where reference is; made in, the claims tx> placing the 

probe "at the entranced of the follicle it will be taken 
to mean either that there is a touching or a -closeness 
sufficient that,, the majority of photoenergy is. directed 
into the follicle. 

25 In the process of photoepilation, a few flashes of 

light, may be applied and the hair shaft 10 grasped and 
given a gentle pull to see if it is loose. If not, a 
few more flashes and the hair shaft 10 is easily pulled 
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• out of th e follicle 12. Kith the Betw of ^ iRvention 
there is no difficulty ^ ^ ^ ^ ^ 

Probe is not eagaged f ol . 

"j-iicie. One ;just moves 

it aside and tries the hair shaft m 

snart. m the case of the 

5 prior method, one would have to ~ mri „ *.u 

« nave to remove the protruding 

Portion 44 f r om the fo llicle 12 to ^ ^ ^ ^ 
. reinsert if not succesaful . Each time ^ .^.^ ^ 
.needed, the step must be done carefully in order to try 
»ot to pierce the lining 22 ^ cause pain or discomfort 
*° to the subject. T his effort is not always successful. 

*t is possible to use the probe 34 in practicing the 
• -thod of the invents by just holdijig thft ^ ^ ^ 
the protruding portion 44 at the entrance 20. One has to 
be careful in handling the probe 34 just in piling it up 

15 USin? ^ ^ St ° r ^ ^ cf the sheathed 

fiber was still possible. Additionally, - the heavy 
structure with the .tubby conical end 40 ma*es it somewhat 

inconvenient to locate anr? m=,-~4- • 

J-ocate and maxntam position precisely 

at the entrance 20 while the process is going on. with 
20 Pr ° ba th * ^ narrow gr .aual taper of 

. the end 7B ma.es for good viewing and easy manipulation. 

THe bundle of f ioers 52 may bg ^ & ^ 

f^ber. rorexa^pie, a convenient arrangement, and one 

which would be . 

. a be easy to manipulate would have a single 

25 fiber about 05 •» ^- 

xn diameter suitably sheathed in ote el 

and plastic coated. 

The .Mia.a ,„„ of th> lnTOntion 1Uu5tratea _ 
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plug 42: % in the end 78* of the probe tody and a sheathed 
fiber 38' Which is intended to be depicted as thicker 
than the fiber 38 of figure 3- The end- BO • in this case 
protrudes slightly from the probe end 78 1 by a - small 
amount although not necessarily , as much as the prior art 
end 44. Perhaps it can protruie about 1/B inch or less, 
in this view the epidermis is shown at IB with the. hair 
shaft 10 protruding from the follicle entrance. 20 and the 
axial end face 82 is shown, touching .the .skin immediately 
at the entrance so that the light energy will : be 
primarily directed into the entrance 20.. 

The modified form 14' of probe of the .invention which 
is illustrated in Figure 4 differs:- from- the probes ;-14 , and 
14" only in the respect that the tip 78* is curved as 
bhowu to eiidi/le r^chii^g areas of : the subject which -:*rc in 
crevices, etc. Alsd the probe 14 1 is more easily 
Utilized by operators" who prefer to hold the -same at an 
- angle, rather than erect. 

An important aspect of the structure, of the'- invention 
. is that because there is no need for a portion of the 
sheathed, fiber 38 to extend, from the housing 76 the fiber 
38 may be fully supported within the housing. If 
protruding only a stub is sufficient as- in probe ;14" of 
; figure 2B- It need not be made as fine as the sheathed 
fiber of the probe. 34= since it is not going to. be 
inserted into a fine follicle. Thus it can be made 
heavier and will transmit substantially more light. For 
example, since the cross sectional area varies as the 



square of the diameter. an increase of only , 002 inch 
of the diameter of the gl ass of fiber 7Q from ^ ±nch 
(burning. that the thickness of ^ steer sheath ^ 

•001, inch) to .006 inch results „ ^ cr0ss 
-a of «, fiber mQre than aoub^g, with a corresponding 
increase in transmitted li ght energy. Por the larger 
fiber, mentioned the energy increase is even greater. 
Thus, photocoagulation cah be acconiplishefl ^ a shorfcer 
time than with the thinner fiber. 

To indicate the proportions and dimensions of the 
Prohes. the diameters of the- sheathed fibers 38 have 
already Been mentioned, the diameter of the housing 3S is 
-out one-eigntn inch and ^ ^ ^ ^ ^ ^ 

- « probe is about one-half inch, this does ^ 
include the protruding portion 44 which may be as much 

one^uarter inch, xn the prior art p^ 34 
end diameter of the conical section is ^ 0ne . ' . 
—nth of .n inch. The end 80 of probe 14 can be made 
as fine as. practical to support the sheathed fiber 38 - 

-t is of the order of one thirty-second of aii inch and 
less. 
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The embodiments of the invention in which an exclusive property 
or privilege is claimed are defined as 1 : follows: 

X. A. probe for use in photoopilation apparatus -and 

comprising a housing adapted to have- one end thereof connected 
to a source of high energy light from a gaseous, discharge lamp 
and having an optical-fiber therein for transmitting light from 
said adapted-to-be-connected end to a ■■'freer cud, the fiber having 
the axial face at the adapted- to-be-conncc ted end flush with the 
housing at said adapted-to-be-connectcd end, and having the 
axial face of the fiber exposed at the other end," the said 
exposed end disposed between a location flush with -said free end 
and a location outwardly spaced from said, free end a distance no 
greater, than the distance, required to permit the hair follicle 
to be touched by said f ree end yet .remain - exterior of the 
entrance -to the hair -follicle, said f iber* being supported, by 
said housing at both ends of the fiber and the- housing having an 
outer configuration including a taper at the free end. 

2 „ Th e p r 6 b e as defined, in c l.a-i m 1 . . i n wh ich there i s a 

protective, metal, -sheath supporting said >; fiber at. its . exposed • 
end. 

3, A probe as defined in claim 1 in which the taper is a . 

gradual . one. and. reduces- to a diameter at the said., free end which 
.. enables accurate.. placement, of said free, end at the^ entrance of a 
follicle but is great enough at said: free end to provide support 
for said fiber. j 

4. A probe as defined in any one-' of claims. 1 , 2 or 3 in 
which the diameter of the fiber is greater than, that which can 
comfortably be accommodated by. a normal human hair follicle. 

». 

5. A probe as defined in claim 2 in which the diameter of 
the fiber and its sheath is not less than .009 inch and not 
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larger than a diameter difficult to concentrate the emerging 
light at the entrance to a normal hair follicle. 

6. A probe as defined in any one of claims 1, 2 or 3 in 
which the taper commences at a location closer to the tapered 
end than to the free end of the housing. * 

7. A probe as defined in any one of claims 1, 2 or 3 in 
which the tapered end is curved relative to the axis of the 
housing. 
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